The deviation of the experimental value of R b 0 b =0 h from the standard-model prediction can be naturally explained in the extended technicolor scenario. The diagonal extended technicolor gauge boson which avor-diagonally couples with both the ordinary fermions and the techni-fermions plays an important role in order to have the appropriate radiative correction to the Zbb vertex. But since the diagonal extended technicolor gauge boson gives too large positive contribution to the T parameter, we need some new mechanisms which generate negative contribution to the T parameter.
x1. Introduction The measurement of the quantity R b 0 b =0 h at LEP shows a large deviation from the prediction of the standard model. The measured value R b = 0:2202 6 0:0020 deviates at 2-level from the standard-model prediction R b = 0:2157 (m t = 175 GeV) 1; 2) . This may be the signature of the new physics on Zbb vertex.
It has been pointed out that the \sideways" gauge boson of the extended technicolor (ETC) theory generates signicant correction to the Zbb vertex 3) . The reason is that the relatively light (O(1) TeV) sideways boson associated with the top quark mass generation should couple with the left-handed bottom quark according to the SU(2) L symmetry. This contribution is highly model independent. The \diagonal" gauge bosons which appears in the most ETC models also generates the correction to the Zbb vertex 4) . The magnitude of this diagonal contribution is comparable with the sideways contribution and the sign is opposite 5) . The sideways and the standard-model contributions make R b small, while the diagonal contribution makes it large. Therefore, if the diagonal contribution is large enough to cancel out the other two contributions, the LEP result can be explained.
In section 2, we show that the diagonal contribution can naturally explain the LEP result of R b in some models of the ETC theory 6) . We also point out that in the presence of such a large correction to the Zbb vertex the value of the QCD gauge coupling s (m Z ) which is extracted from the Z boson data becomes more consistent with both the recent Lattice-QCD evaluation 7) and the global average of the Particle Data Group
.
In section 3, we estimate the contribution of the diagonal ETC boson to the T parameter 9) assuming that the value of R b is explained by the diagonal ETC boson. As already pointed out by Yoshikawa 10) , it is shown that the contribution is too large beyond the experimental bound. We conclude that some mechanisms which generate negative contribution to the T parameter are needed to explain the the experimental value of R b by the diagonal ETC boson. The lepton sector of the third generation and the rst and second generations are omitted from our discussion for simplicity. By the breaking of the ETC gauge group SU(N T C + 1) ET C down to the technicolor gauge group SU(N T C ), two kinds of massive gauge bosons are generated: massive technicolored sideways gauge boson which mediates the transition between the ordinary quarks and the techni-quarks, and massive diagonal gauge boson which avor-diagonally couples with both the ordinary quarks and the techni-quarks.
In More explicitly, we assign the sideways coupling g t t to the left-handed multiplet, g t = t to the right-handed multiplet with the top quark, and g t = b to the right-handed multiplet with the bottom quark. The mass of the top quark is then given by m t ' to their sideways couplings. These factors are determined by the normalization and traceless property of the diagonal generator of the ETC gauge group. The diagonal interaction is also chiral in the same way as the sideways interaction. The eect of the sideways and diagonal ETC boson exchange is described by the eective four-fermion interactions at low energy (weak boson mass scale). The techni-fermion currents in the eective four-fermion interactions can be replaced by the corresponding currents of the low energy eective Lagrangian in which the chiral symmetry of the techni-fermion is non-linearly realized. The electroweak symmetry SU(2) L 2 U(1) Y is gauged in the eective Lagrangian. Only the currents which couple with the weak gauge bosons remain non-zero in the unitary gauge of the eective Lagrangian, because the eective Lagrangian is described only by the would-be Nambu-Goldstone bosons. Those currents are described by the weak bosons. We carry out the following replacements: where we neglect the small contribution which is proportional to t = b and assume M D ' M S .
Therefore, the total correction due to the ETC bosons are obtained as 3) The overall normalization of the correction becomes a little smaller, if the technicolor dynamics realizes large anomalous dimension of the techni-fermion mass operator to suppress the avor-changing neutral current 12; 13) . . Moreover, since the above Z observables depend also on the universal oblique correction parameters S and T 9) , the s (m Z ) value extracted from the Z boson data should necessarily depend on the three parameters S, T , and b (m 
x3. Diagonal ETC boson and T parameter
We showed in the previous section that the diagonal ETC boson plays an important role to explain the experimental data on the Zbb vertex. But Yoshikawa has pointed out that the diagonal ETC boson gives too large contribution to the T parameter 10) . In the following we estimate the contribution following his method.
The eect of the diagonal ETC boson exchange is described by the eective four-fermion interaction at low energy, as explained before. The four-fermion interaction which includes only the techni-quarks are contained in the four-fermion interaction generated by the diagonal ETC boson exchange. Basing on the factorization hypothesis and the vacuum insertion approximation, we replace the techni-fermion currents by the corresponding currents of the low energy eective Lagrangian, and obtain the correction to the masses of Z and W bosons, .
We also showed that this solution to explain the deviation of the LEP result on R b has a problem of large T parameter which has been pointed out by Yoshikawa 10) . Because of the large weak isospin violation in the ETC coupling of the right-handed multiplets, the diagonal ETC boson generate too large positive contribution to the T parameter in comparison with the experimental constraint. Therefore, if the value of R b really deviates form the standard-model prediction by the ETC eect, we should have some mechanisms which generate negative contribution to the T parameter. Recently, a one-family technicolor model which is consistent with the experimental constraint on all the S, T , and U parameters is proposed by Yanagida and author 17) . The model has the possibility to generate rather large negative contribution to the T parameter by virtue of the Majorana mass of the righthanded techni-neutrino.
